. Clinically, hyperintensity may be seen on T2-weighted spin-echo images at approximately 6-1 2 hr after the ischemic event and as early as 2-3 hr after experimentally induced ischemia in animals [8, 9] . Recently, with the development of diffusion-weighted MR imaging [10-1 3] and contrast-enhanced echoplanar imaging [1 4, 15] , changes in signal intensity in animal studies have been reported to occur within minutes of arterial occlusion. At the same time, in vivo MR spectroscopy has gained importance as a noninvasive method for evaluating ischemia-induced changes in cerebral metabolism [10, [16] [17] [18] [19] [20] [21] [22] [23] . The combination of MR imaging and spectroscopy [10, 16, 18] , now possible on both experimental and clinical MR units, offers a novel approach to elucidating the metabolic and structural alterations associated with early ischemia. This "integrated examination" may also eventually play a key diagnostic role in the evaluation of the reversibility of ischemic tissue injury [20, 21, 23] (Fig. 4A) , whereas T2-weighted images failed to show clear evidence of injury for 1 .5-3.0 hr (Fig. 4B) (Fig. 6) . In another study [77] (Fig. 7) . Recent experimental studies [10, 18] have shown that signal hypenntensity was not observed on T2-weighted images for 1.5-3.0 hr after arterial occlusion, whereas clear evidence of metabolic disruption could be seen in 31P spectra obtained by surface-coil MR spectroscopy within minutes after the onset of ischemia. 
